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Structures of the LS and HS states of the studied complexes
The DFT and CASPT2-calculated values of structural parameters of the investigated complexes are shown in Table S1 
The LS-HS splitting energy ΔE HL in the investigated Fe(II) complexes
The reliable prediction of ΔE HL is of high importance, as it could be extensively applied in the understanding and the design of switchable transition metal compounds. Unfortunately, the accurate estimation of ∆E HL is a very challenging task. Namely, it was shown for various Fe(II) compounds that DFT-calculated ∆E HL values are highly dependent on the applied density functional. 3, [9] [10] [11] [12] [13] [14] No universal DFT method was found to reliably reproduce ΔE HL , albeit the RPBE, OPBE and B3LYP* functionals gave acceptable results for several iron complexes. 3, [9] [10] [11] [12] [13] [14] [15] [16] CASPT2 provided high quality results in several cases, although its computational cost is immensely higher and relatively few cases have been considered so far. 4,17 DFT and CASPT2-calculated ∆E HL values for 1-3 are given in Table S4 . Our results indicate that the pure GGA-BP86 and meta-GGA TPSS functionals overestimate ∆E HL , thus overstabilizing the LS state. On the other hand, RPBE gives a fair estimate for ∆E HL . The hybrid B3LYP functional systematically underestimates the spin-state splitting energy for all investigated complexes. This effect was observed for several Fe(II) complexes and was attributed to the 20% amount of exact exchange in the expression of the functional. 3, 9, [12] [13] [14] It was also shown that the modified B3LYP* functional 18 (where the exact exchange is reduced to 15%) gives correct spin splittings for various transition metal compounds. 3, 9, 10, 15, 16 Indeed, S8 the 189 cm −1 B3LYP*-calculated value of the spin splitting energy for 1 is in excellent agreement with the corresponding CASPT2 result. Furthermore, TPSSh provides reliable results for 2 and 3, in good agreement with previous results which indicate that this metahybrid DFT method is suitable for the description of spin-state splittings in d 6 transition metal spin-crossover complexes. [12] [13] [14] We also investigated the influence of the type of basis set on spin-state splittings. It is clear that the application of STO basis sets does not systematically improve the quality of the calculated spin-state splittings: in most cases the GTO and STO results are in agreement. In a few cases, the STO-TZP basis set yields more accurate results than the GTO-TZVP basis set. For instance, comparing the RPBE/TZP calculated value of ∆E HL (485 cm −1 ) for 1 to the RPBE/TZVP calculated one (1285 cm −1 ) reveals that an improvement is indeed achieved. On the other hand, the OPBE/TZP estimated value of ∆E HL (−3763 cm −1 ) is even less reliable than the one obtained with the GTO-TZVP basis set (−2775 cm −1 ). This clearly contradicts previous results, which emphasized the preference of STOs for the OPBE functional. 11 
